branches, peripheral ramifications of the branches, and subendocardial Purkinje network. Electrophysiologic studies of the properties of these tissues have provided a body of information on the nature of normal and abnormal conduction, functional block, and the genesis of the arrhythmias.
Recording of transmembrane action potentials from single cells with intracellular microelectrodes has shown that the refractory period of individual cells after a depolarization is primarily related to the duration of the action potential-that is, to the time required to achieve a certain level of repolarization of the membrane' ( fig. 1 ). The refractory period is prolonged as the duration of the action potential increases. It has further been demonstrated that action potential durations in the conduction system increase from the bundle branches distally.2 An area of maximum action potential duration occurs about 2 mm proximal to the termination of Purkinje cells in muscle,3 and then the durations progressively decrease through a sequence of Purkinje cells, transitional cells, and muscle cells4 ( fig. 2) . Figure 3 demonstrates the significance of the pattern of these changes. The drawing shown at the top represents a preparation of canine tissue composed of a single freerunning false tendon between the right bundle branch and a segment of free-wall muscle. The graph demonstrates the direct relationship between action potential durations (plotted as the solid line) and local refractory periods (plotted as the dashed line). Thus, the area of maximum action potential duration is also the area having the longest local refractory period between the bundle branch and ventricular muscle. Premature impulses having coupling intervals (S1-S2 intervals) longer than the refractory period at the area of maximum action potential duration can be conducted unimpeded from the bundle branch to ventricular muscle or from ventricular muscle retrogradely to the bundle branch. In the example shown in figure 3 , the refractory period at the area of maximum action potential duration was 290 msec. A premature impulse (S2) applied 300 msec after the driven impulse (S,) could therefore be conducted in either direction. However, when the S1-S2 interval was shorter than the refractory period at the area of maximum action potential duration, the premature impulse remained confined. That is, if it was applied to the bundle branch, it was conducted only through the tissue proximal to the area of maximum action potential duration. Or if it was applied to the free wall, it was conducted only through tissue distal to this area. Because of these functional properties, the area of maximum action potential duration has been referred to as a gate,3 with the intended implication that the gate is responsible for determining the minimum possible coupling interval between a driven impulse and a premature impulse conducted across these false tendons. the refractory periods at multiple gates of a preparation in response to premature stimulation are nearly identical, the response to rapid rates of stimulation is generally not so uniform. It is common to find that some false tendons conduct normally through the entire range of rates studied, while others in the same preparation develop conduction delays or 2:1 block at the more rapid rates.5 In addition, the magnitude of the difference between the refractory periods at the gates and those of the proximal and distal tissues decreases with increasing rate. 6 In some preparations, action potential duration and refractory period differences in the various parts of the conducting system were obliterated completely at very rapid rates, and thus the gating mechanism was obliterated.
Clinical Considerations
The assignment of clinical significance to a gating mechanism in the intact human heart is quite a different matter from the demonstration of the gating mechanism in isolated segments of the canine conducting system. This gap has not yet been bridged. However, a large body of information from both clinical and animal observations suggests that a mechanism of this type is indeed operative and significant in human physiology. The following speculations are offered for consideration.
Aberrant Ventricular Conduction of Premature Supraventricular Impulses
Aberrant conduction of premature impulses arising above the ventricles usually assumes a right bundle-branch block configuration,7 with or without associated left hemiblock.8 This clinical observation had led to the assumption, later verified experimentally,9 that the refractory period of the right system is longer than that of the left system. The lack of the ability to identify comparable areas in tissue from the two sides prevented the identification of a cellular basis for these apparent differences. The region of the gate now seems to permit valid comparisons, however, and these comparisons show that refractoriness at the gates of the right system usually outlasts that of the left. 
